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ABSTRACT: Pseudoaneurysms are a rare complication of foot and ankle surgeries that can potentially lead to serious sequelae, especially
when there is delay in the diagnosis. Due to the rarity of this occurrence, guidelines for management are limited for orthopedic surgeons.
Once diagnosed, the surgeon has to decide quickly on many options for how to best manage the patient. In this case report, we present the
occurrence of a dorsal second metatarsal artery pseudoaneurysm that occurred after removal of hardware. We also discuss the most current
literature on the subject to help guide other surgeons in the diagnosis and management of this condition.
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Introduction

The patient was taken back to the operating room for exploration, excision, and ligation of the pseudoaneurysm. Preoperative
CT angiography confirmed adequate collateral flow. The pseudoaneurysm was located so close to the second metatarsal artery
and vein that there was not sufficient length of the branch to
ligate it individually. Therefore, the second dorsal metatarsal
artery and vein were ligated. The tourniquet was deflated with a
total time of 18 minutes at 300 mm Hg, and hemostasis was
observed. The incision was closed in standard fashion, and a sterile compression dressing was applied. Of note, we did not use
heparin at any point during this surgery. Postoperatively she was
admitted to the hospital and observed. She was commenced on
DVT prophylaxis with 325 mg aspirin per day for 10 days starting on day 1. The dressing was removed on day 1 without evidence of pseudoaneurysm or postoperative bleeding.
At 2-week follow-up, she was full weight bearing in a postoperative shoe. Her incision was healing well without recurrence of the pseudoaneurysm.

A pseudoaneurysm is a permanent focal dilation of a blood vessel more than 50% larger than normal for that artery with vessel
wall disruption that expands into surrounding tissues and is
encapsulated by less than all 3 layers of the vessel wall.1,2 A pseudoaneurysm in the foot is a rare event, usually caused by trauma
or iatrogenic insult which can result in morbidity such as hemorrhage, compression of surrounding nerves, thromboembolism,
thrombosis, hemorrhage, or distal emboli.2,3 Here we demonstrate a case of a pseudoaneurysm of the second dorsal metatarsal
artery of the foot following removal of hardware from the lateral
naviculocuneiform (NC) joint to highlight the potential of this
rare event and discuss its diagnosis and management.

Case Report

We present the case of a 67-year-old female who had undergone an extended medial column and NC joint arthrodesis.
The patient made an uncomplicated recovery; however, she
was symptomatic of the prominent hardware due to a lateral
NC joint screw. Twelve months following the index procedure, the hardware was removed percutaneously (see Figure
1). In both cases, the patient was prescribed 325 mg aspirin to
be taken daily for 10 days for deep vein thrombosis (DVT)
prophylaxis.
One month following this, she presented with increased
pain and swelling in the dorsal midfoot. On careful examination, she had a pulsatile mass underneath the lateral percutaneous incision. Initial investigation with a Doppler ultrasound
demonstrated a pulsatile aneurysm measuring 2.5 × 1.7 cm. A
computed tomography (CT) angiogram confirmed this to be a
branch of the dorsal metatarsal artery (see Figures 2 and 3).
Vascular surgery was consulted and agreed with our decision to
excise the pseudoaneurysm.

Discussion

Arterial injuries are rare in elective orthopedic surgeries in general, with an estimated incidence of 0.005%.4 Pseudoaneurysms
are potentially dangerous lesions that are secondary to vascular
damage. They can cause fatal bleeding if left untreated or can
cause clots resulting in distal ischemia. They can affect surrounding structures when they enlarge, causing compressive
symptoms and pain. Dorsalis pedis pseudoaneurysms have
been noted to cause neuropathy secondary to compression that
is relieved by operative removal of the pseudoaneurysm.5,6
Pseudoaneurysms typically occur in the acute period after
the insult, and they are usually diagnosed clinically as a pulsatile, expansile mass. Patients with collagen vascular conditions
may be predisposed to pseudoaneurysm formation. Other
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Figure 1. (A) Anteroposterior (AP) radiograph of the foot before removal of hardware; (B) AP radiograph after removal of hardware; (C) lateral radiograph
of the foot before removal of hardware; (D) lateral radiograph after removal of hardware.

Figure 2. Computed tomography angiogram demonstrating a pseudoaneurysm of the second dorsal metatarsal artery in axial (A), sagital (B), and
coronal (C) planes.

conditions such as infection, hypoxia, and diabetes have also
been described as risk factors.7 Diagnosis can be confirmed by
Doppler ultrasound, with a sensitivity and specificity of 94%
and 97%, respectively.3 Other techniques include CT angiography, magnetic resonance (MR) angiography, or conventional
angiography. Doppler ultrasound is a simple test to confirm the
diagnosis; however, angiography offers the additional benefit of
allowing for presurgical planning of the case.7
Of all of the vessels of the foot and ankle to be affected by
pseudoaneurysms, the anterior tibial artery is the most common. In a literature review, 17 of 33 foot and ankle cases involved

the anterior tibial artery. Other commonly affected vessels were
the dorsalis pedis (9 of 33) and peroneal branches (5 of 33).2
Wollstein et al8 found 19 reported cases of pseudoaneurysm in
the foot, including 8 cases affecting the dorsalis pedis artery, 6
affecting the plantar artery, and 5 affecting the posterior tibial
artery. In our review of the literature, only 1 metatarsal artery
pseudoaneurysm has been published as occurring in man, and 1
in a horse.9,10 The equine case was a pseudoaneurysm of a dorsal
metatarsal artery that was secondary to trauma, and it spontaneously resolved after diagnosis. The human case was secondary to
proximal chevron osteotomy and Akin phalangeal osteotomy,
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Figure 3. Three-dimensional reconstruction of the vasculature showing
the pseudoaneurysm in relation to a small retained piece of hardware.

and it occurred at the division of the dorsalis pedis artery into
the first metatarsal branch and arcuate artery. Symptoms of
swelling and pain began on the dorsum of the foot 3 days after
operation. Doppler ultrasound imaging revealed a dorsal first
metatarsal artery pseudoaneurysm that housed a mural thrombus. The authors were able to excise and ligate the lesion with
good results at 6-month follow-up.
Treatment options for pseudoaneurysms include operative
removal, vein patch angioplasty, ultrasound guided compression, ultrasound guided thrombin injection, and endoluminal
management via stent or embolization. It is recommended to
treat any symptomatic or enlarging pseudoaneurysm.
Operative treatment is well suited for lesions with mass
effect causing symptoms such as neuropathy or ischemia,
infected pseudoaneurysms, or when minimally invasive techniques have failed.3,11 Operative treatment specifically includes
ligation with aneurysmectomy and repair or reconstruction
either with or end-to-end anastomosis or grafting. Most pseudoaneurysms in the foot are treated operatively because it offers
a more immediate solution than other options where the resolution is more gradual.2,12 The foot is an area with very limited
space available for an expansile mass and, therefore, is often
problematic and in need of a quick solution. In 16 operatively
treated cases of dorsalis pedis artery pseudoaneurysm repair, all
but 2 used operative ligation without reanastomosis. None of
the 16 cases had distal ischemia or other complications.12
Another surgical option that may be especially helpful for
those who require perfusion distal to the affected artery is the
vein patch angioplasty. This technique involves using a portion
of autologous vein tissue to patch over an area of injured
artery.13 In a case report of dorsalis pedis pseudoaneurysm after
ankle arthroscopy, the authors successfully used vein patch
angioplasty to repair the pseudoaneurysm.14 This technique
can be useful in those with diminished peripheral perfusion
such as elderly or diabetic patients.
The vascular anatomy of the foot is highly variable and the
surgeon often has to take each surgery on a case-by-case basis.
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“Textbook normal” arterial network anatomy is a rare finding.
The second dorsal metatarsal artery, which was affected in our
case, is most often a continuation of the dorsalis pedis artery
along with the first dorsal metatarsal artery. However, this
anatomy was only noted 37.5% of cases in a study of 32 cadaveric feet.15 Therefore, preoperative planning with MR angiography or CT angiography is advisable.7
There are inherent risks involved in operative removal, so
many now choose minimally invasive techniques for removal of
symptomatic pseudoaneurysms. Without treatment, there are
noted cases of spontaneous regression of pseudoaneurysms.6,16,17
Ultrasound compression is a feasible option for readily accessible
locations with minimal risk of complication. This technique is
typically used for pseudoaneurysms of the femoral artery after
percutaneous procedures, and it is most successful for lesions
with a long and narrow neck. The downside to this technique is
that it fails to treat the lesion in 15% to 38% of cases, and they
have 20% to 30% recurrence if the patient is on anticoagulants.3
Thrombin injection is another technique that is effective in
94% of postcatheterization pseudoaneurysms.18 This is a technique that can be useful when ultrasound compression fails,
and its success rate is not dependent on use of anticoagulants.19
However, like compression, thrombin injection is best suited
for pseudoaneurysms with long, narrow necks.
Finally, endovascular management can be performed with
stents or coil embolization.20 One problem with stents distal to
the popliteal artery is that they are known to reocclude in atherosclerotic patients.21 Also, the placement of stents in small
arteries of the foot may not be anatomically possible when so
distal, and small enough stents to reach such sites may not be
available. Alternatively, endovascular coils can be inserted into
the pseudoaneurysm to cause embolus formation in the pseudoaneurysm. In the foot and ankle, distal and proximal embolization can be performed so long as adequate collateral flow is
present. Younger patients are more likely to have good perfusion via collateral flow, and embolization is a viable option for
these patients.22
In our case, it is likely that the removal of hardware operation resulted in the complication of a pseudoaneurysm of the
second dorsal metatarsal artery. Due to her age and increasing
symptoms, we felt operative ligation was an option that would
most likely lead to success in her case. The literature supports
this option for high rates of success and low risks.7 The operation was simple due to the superficial location and preoperative
planning with CT angiogram. The operation allowed for her to
have definitive treatment from which she has healed well without complication.

Conclusions

In conclusion, pseudoaneurysms are rare complications that can
arise from trauma or from any operation in which blood vessels
are manipulated. It is important for the surgeon to be able to
recognize this complication. When a pseudoaneurysm is noted,
the clinician should consult vascular surgery or interventional
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radiology to assist with management. The literature is sparse
pertaining to pseudoaneurysms in the foot, and this is the only
noted case of a pseudoaneurysm of the second metatarsal artery.
The best diagnostic tests available are Doppler ultrasound and CT angiogram. Treatments include observation,
thrombin injections, ultrasound compression, intraluminal
manipulation, and operative excision and ligation. Surgery
offers the most definitive solution and is best suited for
lesions of increasing size and those that are continually
symptomatic. Open operative treatment is both safe and
effective in treating pseudoaneurysms such as this, and we
recommend it for similar cases.7
Treatment should be done on a case-by-case basis. Lesions
that are likely to have complications such as bleeding or those
found to have a thrombus should be handled quickly to avoid
known complications.
CWH managed the care of the patient throughout the case.
CWK saw the patient in clinic and wrote the manuscript.
Christopher W Kinter
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